Introduction to the Special Issue
The 12th International Symposium on Robotics Research (ISRR) was held in San Francisco 12-15 October 2005. ISRR is the premier meeting of the International Foundation of Robotics Research (IFRR). The Symposium brings together researchers from all areas of robotics in a single-track format with substantial time set aside for discussion. The 12th ISRR was attended by 70 researchers from all major geographic regions, representing many different research areas within robotics. The technical programme featured 38 regular papers, which were carefully selected to cover some of the most important ongoing research in robotics. The papers in this special issue provide a cross-section of the work presented at ISRR.
The Symposium included a session organised by Antonio Bicchi on human-robot interaction and haptics from which two papers were selected for this special issue. Diolaiti, Niemeyer and Tanner describe a scheme to exploit the electrical dynamics of DC motors to improve force feedback for virtual reality and telerobotic applications. The paper shows that an equivalent stiffness provided by a low motor inductance is higher than the stiffness that can be achieved by means of a classical digital control loop and can be used to provide force feedback without requiring direct position sensing. Albu-Schäffer, Ott and Hirzinger present a unified, passivity based perspective of position, torque and impedance control of flexible joint robots, both on joint and Cartesian level. These methods are especially relevant for lightweight, compliant robots designed for service applications or for humanrobot interaction.
The Symposium also included a session on underwater robotics organised by Louis Whitcomb from which two papers were selected. Yoerger, Jakuba, Bradley, and Bingham report the algorithms developed and refined with the Autonomous Benthic Explorer (ABE) autonomous underwater vehicle over a decade of field work performing autonomous scientific surveys in the deep sea. Singh, Roman, Pizarro, and Eustice report advances in high resolution acoustic and optical imaging from underwater vehicles. Their approach extends techniques from simultaneous localisation and mapping (SLAM), photogrammetry, and computer vision to address directly the structure-from-motion problem as it arises Two papers were selected from the sessions on robot design and control, organised by Claire Tomlin, and on field robotics organised by Al Kelly. Kazerooni, Chu and Steger, provide an overview of the Berkeley Lower extremity exoskeleton (BLEEX) and describe an "almost unstable" control scheme which is sensitive to wearer's forces and torques allowing the exoskeleton to shadow its wearer. Biesiadecki, Leger and Maimone provide an overview of NASA's Mars Exploration Rovers and describe the strategies adopted for selecting between human-planned directed drives, versus roveradaptive autonomous navigation, visual odometry and path selection drives.
Two papers were also selected from the sessions on humanoids, organised by Hirohisa Hirukawa, and on learning, organised by Herman Bruyninckx. Ishiguro describes the new concept of android science, which links ideas from robotics and cognitive science to tackle the problem of both the appearance and behaviour of humanoids. Liao, Fox and Kautz describe a scheme to learn patterns of human behaviour from sensor data and infer high-level activity using hierarchically structured conditional random fields to generate a consistent model of a person's activities and places.
Guest Editors
Hugh 
